Results-The overall association between asthma, defined as asthma attacks or wheeze, and total number of siblings was not significant (p=0.22), but an only child had a higher prevalence of asthma than children with siblings (OR 0.87 95% CI 0.76 to 0.98). The interaction between year of survey and sibship size on asthma was not significant (p=0.36). There was no association between asthma and birth order. A significant interaction between social class and year of survey on asthma was detected (p=0.004). In the 1993/94 survey children whose fathers had a semi or unskilled manual occupation had a higher prevalence of asthma (16%) than children whose fathers belonged to other social classes (13%). Conclusions-This study provides only marginal support for a change over time of the association between sibship size and asthma. Based on recent reports the nature of the exposure agent that may explain the association remains controversial. This study suggests a disproportionate increase of asthma in lower social classes. (J Epidemiol Community Health 1999;53:15-19) 
A negative association has been reported between number of siblings or birth order and the prevalence of hay fever, 1-3 eczema, 1 2 allergic sensitisation, [3] [4] [5] [6] [7] [8] and asthma symptoms. [9] [10] [11] Based on this evidence an aetiological hypothesis has been developed that attributes the emergence of atopic conditions to a protective eVect of infection at an early age. Repeated viral infection would be more likely in a young child with many older siblings and this will decrease the chance of a child developing an atopic condition. 12 There are some indications that these repeated infections may inhibit the proliferation of Th-2 clones and increase the proliferation of Th-1 clones. Th-2 cells are associated with allergic conditions. 13 The hypothesis has at least two weak points. Firstly, the relation between family size with allergic conditions is more consistent than that with birth order. 5 11 This may be to a certain extent because of the analytical difficulty of distinguishing birth order from family size. Secondly, it is puzzling that studies based on data collected long ago showed no association between family size and asthma or wheeze [14] [15] [16] [17] while more recent data tend to show an association with both. 7 9 11 In the study of Davis and Bulpitt the lack of association was not restricted to asthma, but observed also for atopy. 14 This indicates that either the identification of cases, the nature of the disease or a sudden environmental change occurred over time.
In the National Study of Health and Growth (NSHG) information on respiratory illness in 5 to 11 year olds was collected over the period 1972 to 1994. The 1990 and 1991 surveys were used for an analysis of asthma and sibship size or birth order and a very strong association was reported.
11 This study reports on the level of association between these variables in three surveys, one carried out in 1977, another in 1985 and 1986, and the last in 1993 and 1994. The aim was to assess whether the association between sibship size and birth order and asthma or wheeze changed over time in a study that included, with few exceptions, children from the same geographical areas and in which the questions on respiratory illness were the same.
Methods
In the NSHG areas were selected in England and Scotland by stratified random sampling of employment exchange areas using data on unemployment, early school leavers, and on children receiving free school meals. 18 More areas were selected from poorer than wealthier strata. Primary schools were selected in each area and all children in the school were included in the sample, with the exception of two very large schools in which half the children were Information on respiratory illness in the children was obtained from a self administered questionnaire usually completed by the mother. For the current analysis the following information was used: whether the child had experienced asthma attacks or bronchitis attacks in the last 12 months, in separate questions, and whether his or her chest ever sounded wheezy or whistling. In this study asthma attacks or wheeze ever was used as the definition of asthma. As the reported prevalence of bronchitis attacks has decreased over time further analysis was carried out adding bronchitis attacks to the definition of asthma.
The explanatory variables used in the analysis were child's age and sex, number of siblings, number of younger children, number of older children, father's social class based on occupation, and area in the study to adjust for the area characteristics associated with asthma. Father's social class was divided into four groups: nonmanual, skilled manual, semi or unskilled manual, and unknown social class. The unknown social class group included children whose parents did not answer the question or those in one parent families in which the mother was the head of the family. The questions did not change over the period of observation except that for participants in 1977 we asked about the number of younger children, older children, and total number of children in the family while in the other surveys we asked only about number of older children and total number of children in the family. Only children with no information on the respiratory illness questions described above, unknown sex or age were omitted in the analysis. A "not known" category was included for the other independent variables in the analysis.
In the main analysis logistic regressions were carried out separately for total number of siblings, number of older, and number of younger siblings for each survey and in an analysis including data from all three surveys (1977, 1986, and 1994) . The main purpose of the combined analysis was to assess whether there was a statistically significant interaction between year of survey and number of siblings on asthma. The dependent variable was dichotomised into two groups, those children with asthma attacks or wheeze (asthma group) and the rest. The analysis was repeated dichotomising the dependent variable into the groups Table 2 Prevalence of asthma attacks or wheeze according to number of older and younger siblings (1977, 1986, and 1994 surveys) Number of older siblings either with asthma attacks, bronchitis attacks or wheeze, or none of these.
Results
Altogether 26 959 (90%) children were included in the analysis out of an eligible sample of 29 946. Of these 8534 participated in 1977, 9413 in 1986, and 9012 in 1994. Wheeze or asthma attacks was more prevalent in boys than girls and its prevalence increased over time (table 1) . Bronchitis attacks was also more prevalent in boys than girls, but its prevalence has decreased over time in both sexes. There was an inconsistent small decrease in the prevalence of children with asthma attacks or wheeze by number of younger siblings (table 2) . There was no indication that asthma was related to number of older siblings. The overall association between total number of siblings and the prevalence of asthma in the total sample was not statistically significant (p=0.22) (table 3). The trend adjusted for sex, age, year of survey, area, and social class, was only marginally significant (p=0.052), and odds ratio (OR) per sib 0.96 (95%CI 0.92 to 1.00). However, this model did not fit as well as the contrast of asthma with at least one sibling in comparison with asthma in families with an only child (adjusted OR 0.87, 95% CI 0.76 to 0.98). Birth order was unrelated to asthma in the total sample and in each of the surveys (not shown). Table 3 shows the prevalence and ORs for asthma by number of siblings, child's age and sex adjusted for area, year of survey, and father's social class. The interaction of year of survey and number of siblings on asthma was not statistically significant (p=0.36). Child's age and sex were highly significantly associated with asthma (p<0.001). The odds for asthma were higher in boys, for younger age groups, and in more recent than older surveys (1986 greater than 1977 and 1994 greater than 1986). The interaction of father's social class and year of survey was significantly associated with asthma (p=0.004). There was an overall increase of asthma, but with a greater increase in the semi and unskilled social classes in the 1994 survey to a prevalence of 16.4% in comparison with 12.5% in non-manual social classes (table 4). There was also an increase in the prevalence of asthma in the unknown social class in the 1986 and 1994 surveys in comparison with the 1977 survey. Asthma was more prevalent in the skilled manual class in the 1986 and 1994 surveys (12.2%) than in the 1977 survey (8.5%).
Although the overall interaction of year of survey and number of siblings was not significant (p=0.36) the ORs of asthma by family size showed some change over the period of observation (table 3) . The association between these variables was not significant in any of the three surveys, but some categories, especially in the 1994 survey, were significant in comparison with the reference group. The adjusted OR for asthma in children with any siblings compared with none in 1986 and 1994 decreased by a factor of 0.82 (95% CI 0.61 to 1.11) over that in 1977. For number of siblings the odds of asthma was the highest in families with one child in 1986 and 1994 but not in 1977. Age and sex are not shown because they did not change their level of association over time.
In Table 5 the distribution of fathers social class is shown by sibship size in the three surveys as these are the two variables of interest in the analysis shown above. Children with one other sibling in the family were more frequent in families in which the father had a nonmanual occupation and was less frequent in families in which the father had a semi or unskilled occupation while the frequency of those with a father with a skilled manual occupation was intermediate. The opposite trend was observed in families in which the participating child had three or more siblings. These distributions did not change over time.
The analyses were repeated with a dependent variable in which children with bronchitis attacks were added to the group with asthma, but the analyses did not identify any diVerence in relation to the analysis shown in table 4.
Discussion
This study is the first to assess the evolution of the relation between asthma prevalence and family size over time (17 years ). An overall association between family size and asthma has not been confirmed in the total sample of the three surveys, nor were the variables significantly associated at the conventional statistical level (p<0.05) in any of the three surveys individually. However, the prevalences and ORs showed that an only child had a higher prevalence of asthma than children with siblings in the 1993/94 surveys and to a lesser extent in the 1985/86, but this characteristic was not apparent in the 1977 survey, although the interaction was not statistically significant. The confidence intervals for the OR for the interaction between the latter two surveys and the first with this contrast were wide, but taken in conjunction with other studies this may provide some support to a change in the relation over time. The association between sibship size and asthma diVers from the results reported for the 1990-1991 survey, which showed a highly significant decreasing prevalence of asthma with increasing number of siblings in the family. 11 The previous evidence in the literature shows that atopic conditions were negatively associated with number of siblings and none showed the association to be related to a family size threshold. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] The association between asthma and number of siblings was not changed by the inclusion of children with bronchitis attacks. Thus diagnostic labelling did not aVect the association between asthma and number of siblings. Birth order was not associated with asthma in this analysis, but it was associated in our previous analysis, although the strength was less than for sibship size. 11 The hypothesis that a decrease in repeated viral infection is an explanation for the negative relation between birth order and an atopic condition has been suggested mainly for hay fever, sensitisation, and eczema. 12 No similar association was reported for asthma using the same data as for eczema and hay fever (the 1958 and 1970 birth cohort studies). 17 19 Although the authors restricted their analysis to birth order and did not include family size in the analysis, a previous account of the 1958 cohort reported no association between family size and asthma in 7 and 11 year olds. 16 The association between family size and asthma in recent publications comes from studies in New Zealand, 9 the US, 10 and Britain, 7 11 but this association was not detected in a Finnish study based on twins. 20 As the studies recently reporting an association included children [9] [10] [11] and young adults 7 it is more plausible to suggest that, if the association is confirmed, the changes in the relation between sibship size and asthma are related to a period eVect rather than a cohort eVect. This interpretation of the evidence would make less likely, as an explanation of the association between asthma and number of siblings, the hypothesis that repeated infection in early life would protect the person from asthma later on. More probable candidates to explain the association are changes in the perception of wheeze in the population or the universal exposure to a new environmental agent. There are many factors that may have been widely introduced to the population, for example a decrease in physical activity, an increase in obesity, changes in food intake or air pollution. It is unclear how any of these factors would have aVected susceptibility to asthma by family size or birth order, although some evidence exists that obesity is related to asthma. 21 There is still the possibility that the infection theory has a role in relation to the other atopic conditions, but Strachan states that epidemiological evidence relating early infection to subsequent development of allergy is currently far from convincing. 12 The association of asthma with sex 10 11 14 17 20 and age 10 11 22 is consistent with other studies in children. Our finding that the association between asthma and social class has been changing over time has not been reported before. In the most recent survey in our analysis the prevalence of asthma is higher in lower social classes. Analyses based on the 1958 birth cohort do not show an association between asthma and social class, 16 22 but in the 1970 birth cohort asthma prevalence was higher in the semi and unskilled manual classes and the managerial social class. 17 Wheeze has been found more prevalent in children whose fathers are in unskilled social class in two large studies. 23 24 Whincup and colleagues showed the association between wheeze most days and social class to be similar in 1966 and 1990. 23 The diVerences between the two studies may be because of our use of a composite definition of asthma that included several symptoms while Whincup and colleagues based their analysis on wheeze most days only. In the US it has been reported that asthma is more prevalent in children living in extreme poverty, 25 but this finding has not been confirmed by other researchers. 10 There are several studies that indicate that extreme poverty or lower social class are risk factors for asthma. In these studies it is important to distinguish between surveys in the community and hospital admissions. There is little doubt that poverty is positively associated with hospital admissions for asthma. 25 However, the reports based on community studies are inconsistent. In this analysis we did not include parents' smoking as an independent variable. Information on parents' smoking was not requested in 1986 and the question wording was diVerent in 1977 and 1994.
This paper provides lukeworm support to the hypothesis that asthma is currently associated negatively with sibship size. Based on this analysis the magnitude of the association, if existing at all, is small. Using similar methodology over the study period the analysis suggests, albeit not unambiguously, that the association between asthma and family size may have arisen only recently. Based on the results from this study the explanation of the association of asthma and sibling number as caused by repeated viral infection in childhood is not compelling. The search for alternative explanations should continue.
